Human brain produces measurable signals on the scalp
Hans Berger in 1929 produced the first report on the measurement of electrical activity in man over the scalp surface He hoped that EEG could represent a sort of "window on the mind"
Berger's equipment
High Resolution Electroencephalography (HREEG)
Brain activity elicited a time varying potential distribution over the cortical surface Such potential distribution are still measurable at the scalp level Due to low scalp conductivity the EEG Signal to noise ratio is very low HREEG => Sampling the potential distribution with an high number of electrodes, MRI images for realistic head modeling and spatial deblurring algorithms teps to improve the spatial details of recorded EEG Data 
fMRI EEG MEG
A is the lead field matrix x is a vector in the source space b is the measured data vector λ is a regularization parameter M is the metric for the data space N is the metric for the source space ξ is the solution vector The Resolution Kernel
From current strength to probability maps How obtain a measure of the uncertainty of current estimations due to the EEG/MEG noise (n) ?
Under the null hypothesis of no activation the Z is distributed as a Gaussian distribution In the case of three component for each dipole the q as a sum of squares is distributed as a Fisher distribution (F 3,n )
How:
Mahalanobis metric for data space Column normalization for the source space From current strength to probability maps How obtain a measure of the uncertainty of current estimations due to the EEG/MEG noise (n) ?
Integration of EEG and MEG data
Under the null hypothesis of no activation the Z is distributed as a Gaussian distribution In the case of three component for each dipole the q as a sum of squares is distributed as a Fisher distribution (F 3,n ) Temporal domain: from current strength to probabilistic map 
Frequency-based linear inverse source estimation
EMG onset Alpha desync.
